
our clinical experience we may positively assert that the
probability of the appearance of hereditary syphilis is
reversely proportionate, 1, to the time of infection of the
parents, and 2, to the length and thoroughness of specific
treatment. The nearer to the time of fecundation the
infection of either parent took place the more certain is
the disease to become evident in the child and the more

malignant will be the type of its manifestations. Some
writers claim that this applies mainly to the man in
whom the syphilis, after a period of years, enters a state
of latency and loses its contagiousness. It is no rare oc¬

currence, however, they say, for a woman to give birth
to a syphilitic child ten years and later after her in¬
fection ; they explain this by reasoning that an ovum in¬
fected with the syphilitic germ may be retained in the
ovaries for a long time before it is expelled and fer¬
tilized, while the spermatic cells are eliminated con¬

stantly, and with them the specific virus as long as it is
present. The other influential factor is the effect of treat¬
ment. A judicious, methodical and sufficiently long-
continued treatment of the syphilitic parent will, in
many cases, result in a favorable fate for the offspring.

Another interesting question is : At what period of
pregnancy may a woman become syphilitic without com¬

municating the disease to the child? Ricord's belief
that infection of the mother within the last three
months of pregnancy does not affect the child, was gen¬
erally accepted until cases were reported where syphilis,
acquired by the mother as late as the eighth month of
pregnancy, was transmitted to the child.

Can hereditary syphilis be transmitted to the second
generation? To prove this we must have positive evi¬
dence, 1, of acquired syphilis of either, or of both, of the
grandparents; 2, of hereditary syphilis in either of the
parents with the absolute proof that no new syphiliticinfection of the parents took place, and 3, of hereditary
syphilis in the grandchildren. The difficulties attached
to the task of acquiring a trustworthy history of a dis¬
ease running through three generations, make the re¬

liability of the reported cases very uncertain and do not,
therefore, permit any correct deductions.

In conclusion I would like to add a few practical
points which, in connection with this subject, may be of
interest.

While the energetical treatment of syphilis will help
a great deal to reduce the probability of its hereditarytransmission, still the more important task of the phy¬sician is to prevent marriage at a time where the disease
is still active and prone to be propagated. Accordingto Kassowitz,6 about 30 per cent, of syphilitic children
die in utero, another 30 per cent, die within the first six
months after birth, while the balance is still more re¬
duced by diseases developed on a tainted system. As
long as there is no absolute proof of a positive cure of
syphilis, a thorough, systematic treatment of at least two
years' duration and an absence of specific manifestations
during three consecutive years should be made the con¬
dition sine qua non for the consummation of marriage.

34 E. Washington Street.
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Rashes appear in various diseases as follows: Typhoid, sev¬
enth to ninth day ; typhus, fourth or fifth ; smallpox and measles,
third or fourth; scarlatina, first or second.—"Med. Summary."

THE TREATMENT OF LEPROSY.*
A. H. OHMANN-DTJjVIESNIL, M.D.

ST. LOUIS.

Leprosy, that awe-inspiring scourge of the human
race, stands to-day an unsolved problem awaiting a

proper solution. It is the great riddle of the Sphinx
which some unknown (Edipus may perhaps solve. From
time immemorial it has engaged the attention of the
most learned sages, philosophers and men of science,
and it stands to-day as mysterious and as awful as it did
at the beginning. It is the black and lowering cloud
over humanity which even we, with our boasted scien¬
tific attainments, have not yet been able to dispel, and
all our puny efforts have resulted in the same failures
that the misdirected labors of our forebears did. It is
the one problem before which every one must bow and
acknowledge non possum. It is the most stubborn, as
well as the most difficult with which to grapple, of the
great triad, the two other members of which are tuber¬
culosis and syphilis.

The great similarity to one another which these proc¬
esses present has led to the idea wrongfully entertained
by some that one was merely a different stage of the
other; as, for instance, that leprosy is the quarternary
stage of syphilis, when we know it to be a fact that the
two diseases have no such close relationship ; and so for
tuberculosis. What we do know is, that all three are

essentially chronic in character and insidious in their
beginning. They are also essentially destructive in char¬
acter and they all attack every tissue of the human or¬

ganism. We further know that leprosy and tuberculosis
present specific bacteria of the bacillus form, and the
best investigators are of the opinion that syphilis also
is characterized by a specific bacterium. It is also held
to be most probable that the bacteria are not the direct
causes of the diseases, but rather their toxins, a most
reasonable view in consideration of the fact that serum

therap3r, based on this manner of considering the sub¬
ject, has proven so successful.

There is another point of more than ordinary interest
in this whole question, in view of the fact that it is the
one of highest interest to the victim of any one of these
diseases, which is, what is the proper treatment and is
there a cure? In the case of syphilis we are positively
assured by some that there is an absolute cure, whereas
others deny it. A third class tells us that the disease
cures itself spontaneously. It is' certainly a difficult
matter to decide such a question, especially when our
methods for a final determination are so defective. So
far as tuberculosis is concerned, we have given to us

positive assurances that it can not only be cured, but that
it has been in numerous instances. And yet, even here,
some doubting investigators have more or less maliciously
demonstrated some remains of undoubted tuberculous
nature in certain of the reputed cured cases.

Quite different is it in the case of leprosy. A cure has
not yet been claimed by a leprologist who knows the dis¬
ease thoroughly. Marked improvements under certain
forms of treatment have been noted, and no one has
denied these ; but a cure has only been suggested as pos¬
sible under the treatment which has been employed.
But of this I will speak later on in the course of this
paper. What I purpose noting is the treatment of the
disease, and this will, very naturally, give rise to a few
remarks on subjects connected with it. I do not purpose

* Read at the Fifty-fourth Annual Session of the American
Medical Association, in the Section on Cutaneous Medicine and
Surgery, and approved for publication by the Executive Committee :
Drs. L. Duncan Bulkley, W. L. Baum and Henry W. Stelwagon.
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speaking of the cure of leprosy, for this has not yet been
discovered. The methods of study have been improved
and we are daily making some steps which bring us
nearer to the wished-for solution of this great problem.
We can not say that it is impossible; we can only ac¬

knowledge that our methods are impotent.
The problem which confronts us is to devise, discover

or formulate a successful method for the cure of leprosy.
For its complete eradication perfect isolation is suffi¬
cient; for its cure we must have something equally as
certain.

It is not proposed here to speak of all the methods of
treatment of leprosy, for their name is legion, and the
majority of them have fallen into ignominious desuetude.
They have been tried and found wanting and have fallen
into a merited oblivion. Many of these methods were
based on superstition, the craft of magic, white or

black, religious recitations, incantations, amulets, pray¬
ers, ex-votos, and the entire arsenal of the belief in the
miraculous and outlandish. These are still practiced in
districts remote from all the semblance of even the be¬
ginnings of civilization. And we have no doubt that
certain creeds have followers to-day who believe or pre¬
tend to believe that they cure even leprosy by their
praj^ers, which are really blasphemies in the eyes of those
whose faith is pure and true. With all these we have
nothing to do. What will be considered are medical
measures and the success which has so far attended
their exhibition ; and of these but a few will be chosen
and such as have proven of some value.

It may not be inopportune, before entering into a con¬
sideration of the different methods of treatment, to pass
in short review some of the views which have been held
in regard to the manner in which the disease is acquired.
There are those who have invoked telluric influences,
especially dampness, and yet the disease is seen to occur
in places of such varying meteorologie conditions that
this can not be considered as entering into the question
any more than a hot or a cold climate. For leprosy is
observed to occur in the torrid heat of India and in the
glacial zone of Norway as an endemic disease. The theory
that it occurs principally in those who live on the sea
coast and, incidentally, chiefly in fish eaters, as has been
advanced by Mr. Hutchinson, is not supported by facts,
as is aptly proven by its occurrence in those who have
never been near the sea and those who have never eaten
fish, either from fresh or from salt waters. Then we
have a cause which has been invoked, which has met
much opposition and which has caused, as it is yet
causing, much acrimonious discussion. Of course, youwill immediately recognize this cause as contagion.The contagionists advance some very good argumentsin support of their views, and the non-contagionists are
not slow to adduce facts to prove their position. The
most active among the latter is, beyond all doubt, Zam-
baco, who has made it the object of his life to endeavor
to prove the non-contagiousness of leprosy. He makes
a very strong plea for this view in his "Voyages parmiles lépreux," a small book full of very interesting matter,
rendered doubly so from the fact that it is from the penof a capable leprologist. That this question of con¬
tagion is anything but easy of solution is evidenced bythe fact that the lepra conference held in Berlin did not
pronounce itself definitely on the subject. Under these
circumstances it has been considered the safest course to
follow by both sides party to this discussion to agree on
isolation as the best measure to pursue until something
more definite is known concerning the nature of
leprosy.

Another theory to account for the increase in leprosy,and it is one which has a number of adherents, is the
one which makes the disease a hereditary one. This
manner of thinking is one of the offshoots of the non-

contagionists. They contend that, while lepers are, as
a rule, sterile, they propagate to a sufficient extent to
furnish a continually increasing number of lepers, and
where the sexes are not separated the intermarriage or

concubinage of lepers with non-leprous individuals in¬
evitably results in the production of offspring which are

lepers. And, as a further proof of heredity, is adduced
the fact that the disease will skip a generation to appear
in the succeeding one. It is this question of heredity
which has led so many eminent leprologists to advocate
a strict system of segregation, which, if carried out
properly, is certainly destined to ultimately cause the
disappearance of leprosy were it not for one factor
which should be taken into consideration. This im¬
portant factor is inoculation. No one denies the in-
oculability of leprosy, but all are not yet agreed on the
method in which it occurs. The introduction of the
bacillus of Hansen directly into the human tissues or

through an intermediate host function has been proven
to be possible. These bacteria have been found in the
soil on which homes of lepers were built, and subse¬
quently destroyed by fire for the purpose of destroying
all possible causes of future infection. Mr. Impey of
South Africa has successfully inoculated leprosy in some
natives so that we may look on the inoculability of
leprosy as a proven fact.

Now come certain students of leprosy who contend
that the disease can not be inoculated except under cer¬
tain conditions. They further contend that these con¬
ditions must be present, and, as a matter of fact, are

usually present; all of which is yet a matter of sub
judice. Many of these also sustain the thesis that there
exists no such thing as cases of leprosy acquired through
contagion, and that all are inoculated. Some very har¬
assing discussions owe their origin to the proper inter¬
pretation of the terms contagion and inoculation, but
this is neither the time nor the place to indulge in hair¬
splitting distinctions. That which concerns us more is
a consideration of the conditions which are regarded as
necessary to the acquiring of leprosy. In the first place,
and regarded as the most important, is the existence of
a predilection to the disease. This is considered a racial
condition and accounts for the rapid dissemination and
increase of leprosy among certain peoples or races. Of
course, this is merely a theory which, unfortunately for
its upholders, is not supported by facts. A short in¬
quiry into its weak points may not be uninteresting. In
this theory of predilection it has been found necessary
to call in certain racial characteristics. Thus the
Chinese, Japanese, Hindus and Sandwich Islanders were
considered sufficient at first. Then it became necessary
to add Norwegians and the Indians of the different
North American countries, which very naturally led to
the inclusion of the natives of the West Indies. This
gradual accretion has finally resulted in the inclusion of
all countries with the exception of nearly all the
European states and of the United States. And yet we
find that the natives of some of these become lepers,
albeit purely Caucasian. The argument that these have
traveled in countries where leprosy is endemic and lepers
are common and thus acquired the disease by contagionwill not hold. For cases are noted and I have seen some
in which the disease was sporadic ; in which the affected
individuals not only never traveled where leprosy was
ever observed, but had never seen or had any dealings

Downloaded From: http://jama.jamanetwork.com/ by a Michigan State University User  on 06/10/2015



with any one who might have a predilection for leprosy.
It is true that such cases are few in number, but there
are enough of them on record to prove a stumbling block
in the road of those who spin fine theories out of very
weak material. But it would certainly prove a weari¬
some task to take into consideration all the theories
which have been advanced and examine into the validity
of the arguments which are made to hold the various
views which are announced. Enough has been said to
give an idea of one of the many problems set before
leprologists and of the difficulties which surrounds the
task of arriving at a solution of any one of them. With
these few preliminary remarks to introduce the subject
I will now enter into a consideration, necessarily short,
of the question of the treatment of leprosy ; and, in this,
I do not propose to give a complete and detailed account
of all those which have been proposed and tried, but
rather pass in review a few which have offered the most
encouragement and seemed to be the most rational in
their application as well as the best in the results ob¬
tained by means of them.

In speaking of the treatment of leprosy the first agent
to which we naturally feel our attention called is chaul-
moogra oil. It is perhaps the oldest one which has been
employed in the treatment of leprosy, and even to-day it
enjoys a reputation far superior to all others on account
of the very good effects which have followed its use.

Originally used in India, if we are to believe those who
have written of it, it is still regarded there as the only
medicinal agent of any worth in this disease. And it
is not only in India, but in other countries as well that
it enjoys this exalted reputation. Those who have had
an opportunity of observing its action and its effects in
a cold, deliberative manner, are also ready to accord to
it the praise which it certainly deserves. But to at¬
tribute to it the power of curing which has been claimed
for it none who has observed it is willing to concede.
It is universally admitted as a fact that it will bring
about improvement in a case of leprosy, but that it will
cure is conceded by none. And it is right here that the
function of the leprologist is called into active requisi¬
tion. In a case of reputed cure he should examine it
with all due regard and not jump at conclusions be¬
cause external appearances of a general character are
such as to lead to a mistaken idea that no leprosy exists.
Every small symptom and sign must be carefully noted
and the complete absence of all must be looked on as

deceptive, for it must never be forgotten that while
chaulmoogra oil improves much, it has never yet cured
leprosy. And right here let me warn you in regard to
the administration of this remedy. It is fairly well borne
when given by the stomach, but the time inevitably ar¬
rives when the nausea and other untoward symptoms
which this method produces fo'ree it to be administered
hypodermically. This should be done at the very be¬
ginning, and the oil should be applied externally. In
this manner much better results may be obtained, al¬
though the hope of a final cure by this means may be
considered nil. We are well acquainted with the claims
which have been made for this agent, but none has ever
been substantiated in a manner that would prove satis¬
factory to one who has made this disease a study. In
fact, the result has usually been the reverse. Not very
long since a Chinese leper, who was quarantined on the
grounds of the St. Louis Smallpox Hospital, was de¬
clared cured by the medical superintendent. Among
those called to examine into the alleged cure was the
reader, who unhesitatingly declared that the Chinaman
was not cured of his leprosy, and he was ordered back to

his isolation. He still presented some indubitable marks
of the disease, and, in point of fact, was not cured. This
opinion was shared in by the others who examined him.

It has ever been thus with cases declared cured by
oil of chaulmoogra, and doubtless will be. One
point to which attention should be called in connec¬
tion with this agent is that in reputed cured cases there
is always present the liability of a relapse into a form
which will be more severe than the original one for
which it was administered. This is an evil of more
than ordinary importance, and it is on this account that
those acquainted with the fact have hesitated about
using this medication. Promises can not be safely made
beyond a certain point, and a severe relapse is certainly
very difficult to explain. The enthusiasm of one who
has seen but a portion of the results is not sufficient to
guarantee the hope of a final cure, and the experience
of him who has not devoted years to the study of the
subject and who has not had the opportunities of fol¬
lowing any form of treatment can not be taken either as
a positive proof or as a reasonable encouragement to
adopt a method which has proven itself fallacious on
so many occasions. Do not depend on oil of chaul¬
moogra even for a temporary improvement; it is better
to resort to other methods.

You will no doubt find many advocates of this oil,
and if you do, inquire into their experience and ask them
for how many years did reputed cured cases remain,
cured. Everything in this matter must be carried on in
a judicial manner, and the ipse dixit of no one can be
accepted. Let not the wish be father of the thought,but consider only those things which are proven. We
can not afford to jump at conclusions to-day; we can
not even afford to accept what are but factitious proofs.
The absence, supposed or absolute, of Hansen's bacillus
is not always a positive proof of the absence of leprosy.
Besides, in such a case, what proof is afforded that this
self-same bacillus is not lurking in some tissue beyond
the reach of the investigator? Who is it that will be
enabled to examine every organ and every tissue of a

living subject and who will take the pains to do so with
a dead one? As you can plainly see, the honest investi¬
gator is seriously handicapped in an honest endeavor to
determine whether a .case of leprosy has been or has not
been cured, no matter what treatment has been used.
But, to briefly summarize the expressed opinions on the
use of chaulmoogra oil in the treatment of leprosy, it
may be stated that all investigators as well as leprologists
are of the opinion that it has a rapid effect in the way
of improving any case. Also, that it is best admin¬
istered hypodermically ; and, furthermore, that its dis¬
continuance is attended by relapses of a more or less
severe character. Furthermore, all are agreed that it
can not be continued very long by the mouth. These
are certainly not very encouraging conclusions, and
would lead very few to the adoption of this agent in a

country where the propriety of complete segregation is
under consideration. In fact, it would lead to· the use
of other means which would encourage the hope of ulti¬
mately successfully obtaining a cure. This is the ob¬
jective point of all leprologists, and will explain why all
frown down any method which can not afford anything
better than relief.

This treatment by means of chaulmoogra is purely
empirical, and not based on any rational cause there¬
for; it was simply found to be good to produce an im¬
provement in the symptoms of leprosy, and this led to its
adoption in the treatment of the disease. And, up to the
present, but little improvement has been made in its ad-
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ministration beyond that of employing the hypodermic
method in lieu of that by the mouth. Naturally the
former method has resulted in the advantage of its be¬
ing possible to continue the remedy for a longer period
of time without any untoward symptoms; but no better
final effects have been observed. This is certainly demon¬
strative of the fact that the method does not repose on a

rational therapeutic base, but is rather in the nature of
a haphazard measure, in which a partial effect only is
taken, and very illogically, as

·

an indication of what
the permanent result should be.

Another method to which I desire to allude is that
which was inaugurated by P. G. Unna of Hamburg, and
which was based on his pathologic findings. As is
well known to all who are present, he claimed that lepra
badila are aerobic and need oxygen in order to continue
to exist. It matters but little whether these bacteria be
distributed along the walls of blood vessels and lym¬
phatic channels or whether they be located in the sub¬
stance of cells. The theory which he promulgated was,
in substance, to use such agents as are greedy for oxygen
and by their aid deprive the bacteria of that on which
they depend for existence. These agents he found in
that class he has so well described—the reducing agents.
He expected great things from ichthyol, and his re¬

sults have been what I have found them to be : improv¬
ing but not curing. I will not burden you with the
details of his method and its modification. It is suffi¬
cient to state that it has never produced more than an

improvement. It has never cured. That in which we

are more particularly interested is the question of a
treatment which will cure. The therapeutics of lepra
is improving daily, and we can not rest satisfied with the
dictum that it can not be cured, any more than we can

be with the unproven assertions that certain methods
which are prematurely lauded have effected such a re¬

sult. It is, indeed, a burning question in view of the
fact that so many cases of this disease exist and that it
is apparently increasing the number of its victims. The
only manner of successfully combating it is to cure,
not to attempt to repress it. Attempts at repression are
but too frequently futile and amount to nothing more
than a pis aller. Segregation and complete isolation will
dispose of the cases found and recognized, but can hardly
prevent the development of new ones, which ex¬

perience will lead to conceal themselves and thus en¬

courage the formation of new foci from which lepra will
be disseminated until it again assumes large pro¬
portions.

It may perhaps be best to merely mention some al¬
leged cures for lepra which, unfortunately, have not yet
been proven to be such. One which has been announced
with a great flourish of trumpets by its originator is the
treatment by means of the Carrasquilla serum. As has
occurred in the introduction of all new methods in so-

called incurable diseases, wonderful improvements were
observed, and even apparent cures. As in all these
cases the inventors were filled with the enthusiasm pro¬
duced by the delight of having at least discovered a pos¬
sible cure ; and, as has been the fate of all, the ultimate
results have been failures. Critical experiments made
by competent observers have resulted in unfavorable
verdicts, and the alleged wonderful cure has hardly lived
long enough to be even a nine days' wonder. It has ever
been thus with all these alleged cures for lepra. So many
have the disappointments been that manywho began with
high hopes have, become disheartened and merely plod
airing1 the -beaten 'tracks» of i the pasty teinchílihwdh<mmfai¿
offer some little modièumftìf :satlsfactionÍ¡ri' ind .imzmq

The latest treatment which it has been attempted to
make a vogue is that by serpent's poison or the so-called
antivenene method. Accidentally discovered and re¬
peated later on with design, it was hailed with delight on
account of the great improvement which was observed to
follow its use. Great expectations followed the results
which were obtained, but, like all its predecessors, it fell
by the wayside and it failed to accomplish the much de¬
sired effect, that of producing a cure. Theories and
hypotheses, numerous enough and sufficiently varied,
were advanced to prove theoretically that it was the
Hermetic stone of leprology. And it, too, failed. It
were a loss of time and a trespass on your patience to
recount all the will-o'-the-wisps of leprology. It would
be sad to give naught but a catalogue of failures, and yetthese are the monuments which line the highway alongwhich leprologists have been traveling for many, many
years. The fairy edifice of cure is as far away as ever
and seems as difficult to reach as the foot of a rainbow.

The solution of the problem of the true treatment of
leprosy is the one which now confronts us. It is one sur¬
rounded by difficulties as well as one fraught with the
highest importance. It is the true solution of the whole
lepra question which, unfortunately, has aroused but
comparatively little attention from the governments of
the civilized world. The number of those afflicted with
lepra, the cost of maintaining those who are unable to
earn a living and similar economic considerations are
the only questions which have aroused any interest. Not
enough attention has been given to the treatment of this
scourge of humanity, and yet this is the paramount is¬
sue at the present time. This treatment must, of a

necessity, be curative. After all has been said there can
be no doubt whatever that the cure of lepra is the para¬
mount issue. Leprologists, who are such in the true
sense of the term, do not concern themselves much about
the palliative treatment of the disease. This is certainly
sufficiently well known not to require any further in¬
vestigations. The methods now known and tried are suf¬
ficient for this purpose. A cure for leprosy has not yetbeen discovered, nor is it my purpose to announce one.
The conditions which are offered in the problem are such
that certain lines of investigation and experiment must
necessarily be followed. The method in general which
holds out the best promises of success is, beyond doubt,
that based on serotherapy. This is, comparatively, still
in its infancy, and yet it holds out many hopes for an
extended usefulness. Roux and Behring have demon¬
strated the possibilities in the method by the results
which have been obtained by the use of antitoxin. Among
the conditions necessary to the production of a serum

possessing specific properties is the production of a pure
culture of the specific bacterium. In the next place, an
animal who is immune to the particular disease for
which a serum is to be obtained must be found. In the
next place, this animal must be of a hardy nature and
of a sound constitution when inoculated. Finally, the
inoculations must be limited in number, as the serum
becomes deteriorated in quality if the animal be inocu¬
lated and bled too many times or at intervals which are
not sufficiently far apart.

A question of some importance which naturally sug¬
gests itself is, what animal would be the best to furnish
the serum? In this question are involved many condi¬
tions; but, so far as present knowledge on the matter
extends, there is little doubt that the male goat and the
mule are the animals best adapted to the purpose, both
óO.'&eèoun>t tífí ññmukity'Sndbieeátíe^theiT physique is
refractory>to nearly all· the diseases of the oapric^and
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equine families. Of course, we have not yet arrived at
that point when anything of a definite nature can be
positively stated. A most vital corollary to the whole
question is the one involved in the question as to whether,
conceding a case has been effected, the cured individual
is subject to or capable of being inoculated a second time
by leprosy. In other words, does he then become im¬
mune to the disease and, if so, is the immunity a perm¬
anent one? Of course, this opens up anew the great
question of immunity which will not be touched here.

The writer is fully aware that the entire subject ef the
treatment of leprosy '

has but been barely outlined in
this paper, but it has been offered in the hope that
some one will take it up and elaborate it completely
and that it may call some little attention to the ques¬
tions of a cure for leprosy. Now that the American pos¬sessions include a number of islands in which leprosy is
endemic and'cases exist in large numbers, it is certainly
the duty of the American medical profession to devote
more attention to this disease and to search for a cure
with more diligence than it has done heretofore. Those
physicians who are located in these possessions have
ample opportunities to pursue their studies and make
experiments such as are certainly not offered in this
country. We perhaps do not hope in vain when we ex¬

press the one that the opportunities offered will, in time,
produce fruit of the highest value to all humanity.

DISCUSSION WILL APPEAR LATER.

ANATOMIC AND PHYSIOLOGIC CORRESPON¬
DENCES OF CHILD AND ADULT.*

W. T. ECKLEY, M.D.
CHICAGO.

I have made an endeavor in this paper to indicate a
few salient points of correspondence between child and
adult along anatomic and physiologic lines. The task
is difficult because: (1) The similarity is so great be¬
tween child and adult that it is practically impossible to
draw a definite dividing-line between the two. (2)
There are certain generally accepted adult qualities,
such as judgment, discretion, physical and mental pre-
cosity inherent in some individuals universally recog¬nized as children. (3) Some persons, adults to all ex¬
ternal appearances and known as such among their fel¬
lows, have the mental and physical traits of childhood
and youth.

This paper will deal in a brief way with: 1. Corre¬
spondences in temperature. 2. Correspondences in res¬
piration. 3. Correspondences in circulation. 4. Corre¬
spondences in articulations. 5. Correspondences in ac¬

cessory sinuses of the nose. 6. Correspondences in fetal
vestiges. 7. Correspondences in emissary veins. 8. Cor¬
respondences in cerebral sensorial areas. 9. Correspon¬
dences in cerebral association centers (Fleschig).

I am indebted to J. S. Brown, M.D., of Chicago, for
the following brief comparison of the infant and adult
as regards temperature, respiration circulation and joint
structures with clinical observations.

While in many minor points the infant and adult are
nearly identical in their anatomy and physiology, it is
essential to note certain differences: (a) For the bene¬
fit that may result to the infant from non-interference ;
(è) for the peace of mind which the attending physician
may thereby secure.

*Read at the Fifty-fourth Annual Session of the American
Medical Association, in the Section on Diseases of Children, and
approved for publication by the Executive Committee: Drs. Edwin
Rosenthal, S. W. Kelley and H. M. McClanahan.

TEMPERATÜRE.
The temperature in early infancy does not exhibit

that stability seen in later life. Immediately after birth
it is about the same as or perhaps a little higher than
that of the mother. Under the influence of a bath and
radiation from the skin it falls in the first few hours
after birth from 1 to 3 F. Very soon it rises to 98.5 or
99 F., which figures practically persist during the suc¬

ceeding months or even years. However, we must note
that the infant will for a given cause show much greater
variation in temperature than the adult, a circumstance
readily accounted for when we consider the relatively
greater radiating surface, the dilatability of the super¬
ficial capillaries, the thinness of their investments and
the undeveloped state of the heat-regulating centers in
children. It is a continuous high temperature, rather
than a single abrupt elevation which lends significance
to diseases of infancy.

RESPIRATION.

According to Uffelmann the rapidity of respiration
during sleep is as follows :

At birth. 35 per minute.
End of first year. 27 per minute.
At two years. 25 per minute.
At six years. 22 per minute.
At twelve years. 20 per minute.

To this I would append Kirk's statement :
The number of respirations in a healthy adult person usually

ranges from 14 to 18 per minute.

Holt, commenting on Uffelmann's statement, says :

During waking hours this rate may be very materially in¬
creased, and from comparatively slight disturbance may be
nearly twice as rapid. The type of respiration in infants is
diaphragmatic, and it continues to be chiefly so until after the
seventh year, when the costal element becomes more and more
prominent. The rhythm of respiration is easily disturbed. In
very young infants the regular rhythm is seen only in sleep.
Regular rhythmical respiration is not fully established before .

the end of the second year. At times the infant's respiration
may be carried on for a few moments almost entirely by one
lung, and, indeed, it may also, in a brief time, change from
superficial to deep breathing.

Cotton says :
It has been demonstrated that young infants inhale more

oxygen and exhale more carbon dioxid relatively than adults.
The ratio of respiration to pulse in very young infants is so
inconstant that it is of little value.

CIRCULATION.
Kirk's table on the force and frequency of the heart's

action gives the following averages :
Before birth .150 per minute.
Just after birth.140 to 130 per minute.
During first year.130 to 115 per minute.
During second year.115 to 100 per minute.
During third year.100 to 90 per minute.
About seventh year. 90 to 85 per minute.
About fourteenth year. 85 to 80 per minute.
In adult age. 80 to 70 per minute.
In old age. 70 to 60 per minute.
In decrepitude. 75 to 65 per minute.

Some persons preserve their youthful rate of heart
action throughout life, but on the authority of Babcock
not without pathologic causes, which, indeed, may be
difficult or even impossible to discover.

On the authority of Cabot the following is the cellular
constituency of the blood: At birth both the red and
white corpuscles are considerably in excess of those in
adult life. During the first day the red and white cor¬

puscles increase markedly in number. At the end of the
seventh day both the red and white corpuscles have been
reduced; the red corpuscles are something near the adult
figures, and the white to about 15,000 per nun.
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